mind.
There is in the study of radiology-that is, in the study of the electro-magnetic range of waves frotn the alternating current of electricity to the cosmic ray-a full andl complete exercise for thie finest intellects, and in their application to the relief of suffering humanity we have one of the fundamental problems in medicine. We live in an age of great and rapid progress in science. Theories have to be discarded and new ones a(lopted with bewildering rapidity, but it is well to remember that theories are only working hypotheses to be held lightly and abandoned whenever proved insufficient. They furnish a basis on which orderly investigation can be carried out, and as the investigation proceeds, a theory which is no longer adequate to explain and correlate the new facts discovered is replaced by another which does. The abandonment and replacement of one theory by another is an essential part in the progress of science. Just for a moment contrast the atomxic theory before the discovery of X-rays and since. Dalton's atomic theory served a useful purpose, but with the discovery of new facts a new theory was essential, and so we had Rutherford's theory of the atom, providing a new basis on which to build. There is no finality in theories, and no doubt Rutherford's theory will be discarded and replaced by another when further knowledge is obtained.
The practitioner of medicine must have a scientific training-and, parenthetically, I would remark that the radiologist is a practitioner of medicine. He must seek for truth, holding his theories liglhtly, and must never forget that he is firt and foremost a plysician. I say so advisetoly, for there are still some physicians and surgeons, troglodl tic in their outlook, who regard the radiologist as a glorified mechanic. it from worrying too much about being a dog, and it may be that these people have a similar salutary effect on radiologists.
Few branches of medicine have made greater progress in the last thirty years than radiology, and we must not forget the debt we owe to the pioneers who blazed the trail. In the early days the status of the radiologist was trore or less that of a photographer. In the ensuing years it steadily improved, but is it satisfactory at the present day ? and what is to be its future ?
The greatest obstacle to the advancement of any specialty in medicine is the opposition of the vested interests of the profession. All the special departments of medicine-ophthalmology, dermatology, otology, and even pathology-have had to fight for their position. Very little worth having is got in this world without fighting for it. These specialties and others have developed despite opposition, and are all the stronger for having had to fight. I will pass lightly over the progress which the manufacturers have made in designing apparatus of great power and precision, and giving adequate protection to the worker. The electro therapist is provided with new diathermy machines capable of producing the so-called " therapeutic fever," and I look, in the future, for great developments in the use of diathermy. The roentgenologist is provided with machines of such power that only experts should use them. Transformers working at 600 and 900 kilovolts have been made, and also tubes which will stand up to them, so that those who have longed for more and more penetrating rays should be satisfied. Improvement in tubes has been steady; the self-protected tube is a great advance, and does away with much heavy apparatus.
There are two things I would ask the manufacturer for in the near future, and which I think must come: the first is that all apparatus for X-ray work must be shock-proof and yet be capable of giving sufficient output for rapid work. Only those who have worked with such apparatus can appreciate the confidence and relief from fear of accidents which it gives to the worker. The second is that all X-ray films should be non-inflammable. This is essential, and the sooner we are provided with them the better for all concerned. The film industry in this country is now well established. Without doubt it has been uphill work to recover the ground lost in past years, but that has been accomplished, and the British film is now one of the best. It may be that an entirely new substance to replace celluloid will have to be produced for use as a base, but when I think of the wonders of modern chemistry this surely is a possibility! The reward will be in the safety from disasters such as have recently occurred abroad.
Radiologists are indebted to the designers and manufacturers for great improvements in the apparatus necessary for their work, and this is recognized in their happy association as members of the British Institute of Radiology.
I have paid a somewhat inadequate tribute to the genius of the designers and manufacturers of modern electro-therapeutic and X-ray apparatus, but I assure you that no one appreciates their efforts more than I do. The instruments are of such precision that almost any intelligent person can be taught to use them or supervise their working in a few weeks' time, and therein lies the danger, for there is a tendency to commercialize radiology' and to forget that in the diagnosis and treatment of disease by radiological methods a knowledge of medicine and a special trainlingt in radiology are essential.
Progress in the treatment of many conditions by electro-therapeutic methods has been steady and, to mention one instance, the treatment of inflammatory conditions of the lungs by diathermv is a definite advance. Here we have a method of trealment which is only in its infancy, and which opens up a wide field for the research worker. The ultimate action of the diathermy current on tissue cells is still a problem requiring investigation. Section of Electro-lTherapeutics 55 Treatment by ultra-violet radiations is no new thing. It was said of old that there was no new thing under the sun. It has passed through the boom period and, although still suffering from the exaggerated claims made for it by some, it is now finding its place as a useful addition to the armamentarium of the-physiciain the treatment of many cases.
May I speak at this point of a suggestion that physiotherapy should be added to this Section ? It may be that modern medicine is intolerant of certain innovations, but it is only so when the innovators set up for themselves absurd claims to be possessors of the whole truth and, repudiating all authority, hold out to those who trust them extravagant and unwarrantable expectations. The practice of medicine cannot be separated into water-tight compartments. You can never speak truly of any method-of practice as being the only true one. Medicine is sufficiently catholic in its outlook to include its many and varied branches, and only those are excluded who by their own conduct shut themselves out.
With these reservations it may be that there is no objection to the inclusion in this Section of the physiotherapists. This may possibly be a question on which you will be asked to express an opinion in the near future.
In the investigation of disease by X-rays, the assurance of better methods of observation for the detection of local changes should not :ike us conceited, or contemptuous of those who have gone before; mu h. of the progress is the result of their work on wbich it has been our privilege to build.
There is no need to put forward extravagant claims for X-rays in diagnosis; good wine needs no bush. Their use is now universal, and it is even necessary sometimes to speak of their limitations. The medical student of the present day is apt to rely too much on the X-ray examination, forgetting that it is only a part of the examination by physical means. I have always disliked the term "X-ray diagnosis." While it may be justified occasionally, it implies a limited knowledge, and surely, before a diagnosis is made, all the methods of investigation suitable for the case should be carried out and evaluated.
In X-ray treatment, progress has been made. It can now be carried out with safety both to the operator and the patient, for methods of protection have been devised which are adequate, and we have also reliable instruments for estimating dosage.
We are just recovering from the blatant and exaggerated claims which were made on the introduction of the so-called "deep therapy" to this country. I remember reading in the daily papers, immedia4ely after the delivery of an address before this Section, of the new cure for cancer," and it was confidently stated that 80 per cent.
of cases were cured. This statement was, of course, unwarranted and untrue. It did a great harm to radiology, inasmuch as it destroyed the confidence of the public; but the public were soon enlightened, and the most healthy corrective of any innovation in medicine is an enlightened public opinion. Good resulted from it, however, in the improvement of apparatus, and it has found its true place as a method of treatment; not only of malignant disease, but of many other conditions. The term "cure " is used too loosely. We have to consider not only the cure of disease as named by custom-and how often when one is able to give a name to a disease, one ceases to investigate -but we have to consider the cure of the whole man.
In the treatment of malignant disease, I have often said that the existence of the X-ray therapy department of a hospital could be justified by the failures. If only the disease as named were considered, the treatment would be a failure, but it is different when the whole case is reviewed. Inoperable advanced cases of malignant disease are guided and cared for through a long and trying period, trying not only to the patient, but to his friends. Life is made easier and brighter, the pathway is made smooth. You may call it a failure, but viewed in another light it may be your greatest success.
At the present time radium-therapy is a highly controversial subject. There is so much loose thinking and writing about it that it is difficult to approach it with an unbiassed mind. I appreciate the excellent pioneer work of the radium institutes of London and Manchester and the work of the various research organizations in this country-work done quietly and unostentatiously and too often unrecognized. This work received due recognition in the report of the Radium Sub-Committee of Civil Research, published last year, in which the following statement appears (p. 6, para 11):-" It is possible that the best radium practice in Great Britain is now as.good as that in any country. It would, however, be a mistake on this account to conclude that in this matter Great Britain taken as a whole is ahead of, or even on a level with, all, other countries. On the contrary, it must be admitted that Sweden and France hold a leading position, and have contributed more largely than has this country to the common stock of existing knowledge in regard to the treatment of cancer by radium." I do, however, deprecate some of the recent books on this subject of " radium and cancer," the authors, being neither physicists nor radiologists and, not having the experience of the treatment of cancer by other radiations, take far too optimistic a view, create a false atmosphere, and give the public the impression that radium is a cure for cancer. It is true that they derive a measure of support from the source to which I have just referred; on p. 5, para. 9, it is written: " We do not doubt that, as further knowledge is obtained in regard to the possibilities of this radium-surgery, its use will develop rapidly, and in an increasing measure it will replace the use of the knife in the treatment of cancer."
The first point that I would make is that the public is intensely interested in this subject. It is an enlightened public, instructed by wireless, by the pulpit, by popular books, and more particularly by the press. It has generously provided and is generously providing the funds necessary for the purchase of radium in large quantities to be used in the treatment of cancer and for teaching and research. The medical profession cannot afford to ignore it, and the more they take the public into their confidence-telling them the truth about radium, so far as it is known to them the better it will be, even if the disappointments are great.
It is frequently stated that cancer is increasing, and the statement has appeared in the newspapers, to the disturbance of the public. The statement is of course true in so far as the number of deaths from cancer is greater, but there is an explanation which shows that there is little cause for alarm. Dr. Dunlop, the Registrar-General for Scotland, in a recent communication to the Medico-Chirurgical Society of Edinburgh, dealt with the recorded deaths from cancer in Scotland during the period 1911 to 1928. The main conclusion from the paper is that an ageing of the population, by leading to greater numbers being alive at those ages in which the cancer death-rate is high, accounts for three-fourths of the observed increase in the cancer death-rate. With one exception-mammary cancer-the remaining increase mhay be attributed to better recognition of the disease principally by histological and X-ray examination; e.g., cancer of the prostate and ovary by histological methods, and cancer of the lung and intestinal tract by X-ray examination. Mammary cancer alone appears to show a true increased frequency.
This then is my second point. There is no cause for undue alarm in the increased number of deaths from cancer, but I would remark that there is no evidence from the statistics referred to that treatment by surgery of cancer has in any way affected the death-rate.
Is it not time to consider the question of making cancer a notifiable disease, so that we could have more exact information?
Radium Trutst and Radium Commission. On July 7, 1928, the Chairman of the Committee of Civil Research appointed a Sub-Committee with the following terms of reference: " To examine the radium requirements of Great Britain in relation to the present sources of supply and to submit recommendations."
They presented their report in March, 1929, with the result that a fund was raised by public subscription and augmented by the Government. National Radium Trustees were appointed, their duty being to hold the funds provided by Parliament or otherwise, and to purchase radium therewith and hold it for use by the Radium Commission, whicb body was appointed by the National Radium Trustees to deal with the custody, distribution, and use of all radium held by the trustees, having regard to the advancement of knowledge, the treatment of the sick, and economy of use; and in particular to consider and approve plans submitted to them for the use of radium for the purposes of medical treatment and research, and to make the necessary arrangements for the supply of radium for such uses. The Radium Commission, under the distinguished chairmanship of Lord Lee of Fareham, decided, after full consideration, to approach the faculties of medicine in the Universities of Great Britain asking for their assistance in carrying out these objects: firstly by nominating hospitals, which could be constituted national radium centres, and secondly by forming, along with the representatives of these hospitals, joint committees which would draw up schemes for the use of radium in treatment, teaching and research. It is, I think, the first occasion on which the faculties of medicine have been asked by a national body to assist irn a national scheme, and so far the invitation has been accepted with a welcome which augurs well for the future. This must make clear to you my third point: that the Commission does not regard the question of radium and cancer as settled, or consider that all they have to do is to dole out radium to approved institutions, but rather, that the subject is one which calls for careful inquiry and research under the guidance of the leaders of the medical profession who, by virtue of their positions as teachers and research workers, are best qualified to give a considered judgment on the value of this method of treatment.
The present position in this country as regards radium and cancer is an interesting and dangerous one.
It is always interesting to observe new fashions in medicine and to attempt the evaluation of the methods employed-even to assume the r6le of the prophet, realizing of course that " A prophet is not without honour, save in his own country, and in his own house," and to predict the outcome of it all. It is dangerous for anyone without adequate training to attempt major surgery, and it is just as dangerous for anyone without an adequate training to use radium. Yet what is taking place at the present time ? Radium centres are springing up all over the country. Young medicals who have forgotten most of the physics they learned in their first year in nmedicine, who have no training in radiology, who have not-solely by reason of their youth-sufficient experience of the surgical treatvment of cancer to be in a position to give a considered opinion of the relative merits of radium and surgery in the treatment of cancer, are sent abroad to visit various clinics and on return are appointed radium officers to hospitals. You might think this is an exaggeration. Let me read to you extracts from a letter written by one of the most distinguished Continental radiologists: "Radium therapy is not a panacea for cancer . . . it cures but a few types . . . it presents many difficulties . . . it would be wise not to make the practice of radium therapy general throughout the medical world . . . it would be better to limit it to a very small number of hospitals, perfectly equipped. " Nevertheless, for some time past, each day on an average has brought us one of your compatriots, eager to learn. Some of them stay here a fortnight, take notes, and depart, believing in all good faith that they have grasped all we do and how we do it . . My fourth point is that a thorough training in radiology is essential for those who are going to use radium, or who are to advise others regarding its use.
There are many questions which might be discussed, such as the methods of applying radium-methods which began with surface applicators, followed by the introduction of tubes into the tissues. This latter suggestion was made by Graham Bell, in a letter to Sowers of New York, in 1903. The letter reads as follows Dear Dr. Sowers,-I understand from you that the Roentgen rays and the rays emitted by radium have been found to have a marked curative effect on external cancers, but that the effects upon deep-seated cancers have not thus far proved satisfactory. It has occurred to me that one reason for the unsatisfactory nature of these latter experiments arises3 from the fact that the rays have been applied externally, thus having to pass through healthy tissues of various depths in order to reach the cancerous matter.
The Crookes tube from which the Roentgen rays are emitted is, of course, too bulky to be admitted into the middle of a massive cancer, but there is no reason why a tiny fragment of radium sealed up in a fine glass tube should not be inserted into the very heart of a cancer, thus acting directly upon the diseased material. Would it not be worth while making experiments along this line ?
Alexander Graham Bell.
(Published in the August number of the " American Magazine," 1903.)
It was of course Dominici who was the first to introduce screened radium tubes into the tissues. Later on came the introduction of needles and the so-called " seeds," and lastly the radium "bomb," which must be given a trial. It is, however, a method which has so far not proved any better than the others; the dangers to those using it have been largely overcome, but the danger to the patient remains.
Finally, the wheel has gone round and we are back again to surface applicators. The trend of radium therapy in the great Continental centres is to avoid the direct introduction into the tissues of needles and tubes wherever possible, the line of advance being the development of the surface applicator designed in such a way -that the distribution of tubes and needles on the outer surface will give what is for all practical purposes a uniform radiation on the skin surface. The work of Murdoch and Stahel at l'H6pital Brugmann in Brussels is, in my opinion, a genuine advance. They have succeeded in recording the radiation given in terms of energy absorption; for after all, it is only the radiation absorbed which can be causing changes in the tissues. The methods of recording dosage in milligramme-hours, or micro-,uries destroyed, is inadequate except when all other factors, such as distance, filtration, etc., are given. Murdoch and Stahel now record the dosage in the number of ergs absorbed per cubic centimetre of tissue-ergs/cms8. It is still a moot point whether the biological changes are in direct proportion to the energy.abgorptioD,.but-the determination of the latter is the rational mode .of estimating radium dosage.
One bright spot in radium treatment of cancer is in cancer of the cervix. The results obtained justify its use and justify further research, both clinical and experimental.
It must, I think, be admitted that radium therapy as regards cancer is still in the experimental stage. The constant endeavour to devise new methods of using radium is evidence that the old methods are not doing alLthat could be desired of them. All the time, both in radium and X-ray therapy, there is a call for more powerful weapons, but these weapons are dangerous and difficult to control. It is by no means proven that the results obtained are any better; on the contrary, many of them are worse than those obtained by older methods. It cannot be gainsaid that patients sometimes die as the direct result. of radium therapy, but of course this applies to other methods of treatment.
Much of the so-called radium therapy is a combination of radium and surgery, as for example, Neumann's method of treating cancer of the rectum. In many other cases radium and X-rays are combined. The practic'e of radium therapy still requires the co-operation of the surgeon, the physicist, and the radiologist. Radium therapy has not yet " replaced the use of the knife in the treatment of cancer." It may never do so, but it is a useful auxiliary, capable of alleviating distressing symptoms and of prolonging life.
The whole subject is one for carefully directed inquiry and research controlled by the faculties of medicine of the great universities of this country.
Before I finish, there is one aspect of the progress and future of radiology on which I must speak, even if it is only a few words. The teaching of radiology is a subject in which many of us are intensely interested. The granting of a Diploma in Radiology by Cambridge University some'years ago was the beginning of a great advance, followed by Liverpool, and at a later date by Edinburgh. The young medical who wishes to specialize in this branch of medicine has now the opportunity of an adequate training and, if he is successful in passing the necessary examinations, of receiving t-Le hall-mark of the radiologist when the diploma' is awarded him.
The benefit is not only to those who are taught, it is just as great to those who are privileged to teach. At the present day, when the medical curriculum is so overcrowded that there is hardly time given for the undergraduate to think of anything but examinations, it is difficult to see how radiology can be satisfactorily included, yet, if in any teaching hospital a course in radiology is given, students will attend. I have successfully given such a course on Saturday mornings at 9 a.m., which was voluntarily attended by large numbers of students who were preparing for their final examinations. I believe they enjoyed it all the more because there was no compulsion, because it was informal, and because they found it helpful to them in the examinations. It can be made a very pleasant way of revising quite a large amount of medicine and surgery. I think the'post-graduate teaching of radiology in this country is better than in any other, and although undergraduate teaching is not as yet on a satisfactory basis, it will become so in time.
Finally, I would speak of the status of the radiologist. In this country it is in many cases far from satisfactory. He is in charge of one of the most important sections of hospital work, but often without full authority. He is expected to treat cases, but is not given charge of beds, and too often is not consideied'to be on an equality with other members of the statf. Is radiology to remain in voluntary bondage to the vested interests?
It may be presumptuous to anticipate the future, but I look forward to the day -and I think it is coming soon-when every radiologist who has cases to treat will have charge of beds in the hospital. For the benefit of the patient and for the true advancement of radiology this is a necessity. It is only at the bedside that many things become plain, and it is by accurate daily observation of cases under treatment that new facts are discovered leading to true advancement. Opposition we must expect, especially from those who dwell in the backwaters of medicine. They have to be suffered but there is no need to suffer them gladly. On the other hand, the leaders of the medical profession have at all times welcomed advances in radiology, and on many occasions have stretched forth a helping hand. Quite recently I had a letter from one of the most distinguished physicians of the present day, who had just returned from a visit to many hospitals and medical centres abroad. He was impressed by the extreme efficiency of the radiological departments and says without hesitation that, with certain exceptions, Great Britain is behind France, Germany, Holland, Denmark, Sweden and America, in radiology. He stresses the importance of radiology in medicine and surgery, and contrasts the status of the radiologist abroad with that accorded him here. It is gratifying to relate that his considered opinion now is that the radiologist is entitled to take his place with the physician and surgeon on terms of equality. This is what we are striving for.
There is an old French proverb: "Tout vient a point a qui sait attendre." It is often wrongly translated: " Everything comes to him who waits," instead of " to him who knows how to wait "; and so it is that in our waiting we must prepare ourselves by undergoing the training and acquiring the experience necessary to fit us for the office, remembering that if the man does not dignify the office, the office will not dignify.the man.
I look forward, then, to the time when all apparatus will be shock-proof and more or less standardized so as to reduce costs, which at the present time are so great that they constitute a serious problem, not only for hospitals, but for the radiologist in private practice; to the establishment of radiological institutes in association with all teaching hospitals, in which the physicist and radiologist will work together and in which research work will be carried out; to the development of the teaching of radiology, not only to post-graduates but to undergraduates, bearing in mind its close relationship with applied physiology, anatomy and pathology.
There. are some who think we have reached the end of our progress, and that there is little or nothing remaining to be done in the future. I am an inveterate optimist and think we have only touched the fringe of this great subject. The future of radiology is a bright one. Dealing as it does with the fundamentals of the universe, it calls for the best in all of us, and "the best is yet to be."
